The rat-tail artery maintained in culture: an experimental model.
The rat-tail artery was maintained in vitro for 2 weeks to investigate its suitability as an experimental model. The criteria were that (a) it should retain the overall histological organization with normal ultrastructural appearance of the smooth-muscle cells; (b) stored neurotransmitter which could be activated by experimental treatment should be absent; and (c) smooth-muscle ion transport mechanisms should fall within normal range. Vessels were maintained in Falcon tissue-culture dishes in Dulbecco's modified Eagle's medium. Either 2% or no serum supplement was found to be more suitable than 10% serum due to the high rate of cell proliferation induced by the latter. Light and electron microscopy of cross sections of the vessels indicated that the overall normal vessel architecture was retained, and the ultrastructural features predicted normal function. There were no discernible differences dependent on the length (up to 8- to 10-cm lengths) of the cultured vessel. Preliminary experiments with fluorescent microscopy showed that stored neurotransmitter in the nerves of the vessel wall was no longer present after 48 hr. Ultrastructural examination revealed that storage vesicles in vitro lost their dense cores, representing noradrenalin, between 41 and 48 hr in culture. Normal ion transport mechanisms were retained in the smooth-muscle cells of the arteries in vitro for up to 2 weeks when tested with ion-specific electrodes. Morphological and physiological evidence support the suitability of the rat-tail artery as a model for experimental testing of vascular tissues.